Mutations in the sixth transmembrane domain of P-glycoprotein that alter the pattern of cross-resistance also alter sensitivity to cyclosporin A reversal.
The expression of a P-glycoprotein (Pgp1) cDNA encoding two amino acid substitutions in the sixth transmembrane domain of the protein (G338A339 to A338P339) confers a unique cross-resistance profile that displays preferential resistance to actinomycin D and diminished resistance to colchicine and daunorubicin. We report here that this multidrug-resistant phenotype is also insensitive to reversal by cyclosporin A (CsA) but not verapamil (VRP). However, the ability of VRP to increase the accumulation of [3H]vincristine is poor in both wild-type and mutant transfectants. In contrast, the accumulation of [3H]vincristine in wild-type versus mutant transfectants in the presence of CsA is dramatically increased. It is the substitution of the alanine residue at position 339 with proline that is primarily responsible for the lowered sensitivity to CsA and for the altered drug accumulation levels. Both substitutions are required to confer the unique cross-resistance profile of the double mutant, although each independently confers a specific profile of its own. These results indicate that alterations in Pgp1 structure can differentially affect the activity of CsA and VRP to mediate drug accumulation in multidrug-resistant cells and support the conclusion that the sixth transmembrane domain of the Pgp1 transporter plays important roles, in both the specificity of drug efflux and the sensitivity of the transporter to reversal agents.